Abstract: In this article, I address the issue of liability for unknown risks from a Common Law perspective. My observations are made principally with English law in mind, but there is also reference to the (mixed) legal system of Scotland as well as to US Common Law (in relation to product liability). In order to set the scene, and in particular to explain the concept of unknown risks, some recitation of basic tort law principles is desirable.
I Basic tort law principles
Tort law rests upon the idea of fault: a defendant is liable because he ought not to have acted in the way he did. Strict liability is of course an exception to this basic principle. Fault implies that one could have, and should have, behaved differently. The defendant could have and should have foreseen the risk of, that is, likelihood of, harm occurring, and therefore could have and should have taken steps to avoid this risk materialising.
Foreseeability of injury is clearly predicated upon the premise that the defendant was able to conceive of the risk of injury occurring. Self-evidently, that premise is defeated in cases where the defendant could not have done so, because the necessary information about the likely risk of harm was unavailable to it. Crucially, however, it is not the inability of the individual defendant to foresee the risk of injury which is ultimately at issue -rather, in the Common Law, it is the inability of the imagined reasonable person in the circumstances of the defendant which is at issue in the fault enquiry. Typically, therefore, in Common Law judgments a finding of liability is framed in terms that the 'defendant knew, or ought to have known of' the risk of harm, and a finding of no liability in terms that the defendant 'did not know, and could not reasonably have known of' such a risk.
Such formulations allow a terminological distinction to be drawn between 'unknown' and 'unknowable' risks:
1 an unknown risk can be said to be one of which the specific defendant in an action did not, as a matter of fact, have knowledge; whereas, an unknowable risk can be said to be one of which no person in the circumstances of the defendant could reasonably have been aware. Such lack of knowledge of the risk by an imagined person in the defendant's shoes might be on account of the fact that only a limited class of person is in possession of knowledge of the risk (for example, someone having particular skills which the reasonable person in the defendant's shoes was not expected to have), or because no one, at the present time, has knowledge of the risk (for instance, because it relates to scientific or medical knowledge which has yet to be acquired by anyone, or at least anyone outside a very limited class -perhaps a discoverer who has yet to make his or her discovery public). This distinction between unknown and unknowable risks is not especially crucial in relation to the liability of a defendant in a fault-based claim, because, as I have noted, to avoid such liability a defendant must both not, as a matter of fact, have known of a risk and not reasonably be expected to have known of it. But, as we shall see later, in relation to the defence of volenti non fit injuria (to a willing person, no injury is done), the distinction is important, as it is only known risks which can trigger the defence, not ones which ought reasonably to have been known but were, as a matter of fact, unknown.
These suggested definitions provide one way of approaching the distinction between the actual defendant's knowledge and what a reasonable party in the defendant's shoes ought to have known. An alternative way of approaching matters would be simply to use the term 'unknown' risks to describe both cases, and speak of risk 'unknown to the defendant' and risk 'unknown to the reasonable party in the defendant's shoes' (the latter being the circumstances I have described as unknowable risks). This approach is discernible in some of the other articles in this edition of the journal, and represents a perfectly reasonable alternative to the definitional distinction I have drawn.
The above discussion of foreseeability, and of unknown/unknowable risks, gives rise to several consequences: i. A risk is not unforeseeable merely because the defendant's inattentiveness or carelessness prevented him from appreciating the risk -on the contrary, it is that very inattentiveness or carelessness which constitutes the fault. ii. A risk is not unforeseeable merely because a cause intervened between the harm and the defendant's conduct (something more is required to constitute what has traditionally been called a novus actus interveniens.
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iii. A risk is not unforeseeable merely because the specific defendant lacked the ability or capacity to foresee the risk, so long as the ordinary person in the defendant's shoes could reasonably have done so. As Kitto J put it in the Australian High Court: 'The standard of care being objective, it is no answer ... to say that the harm [the defendant] caused was due to his being abnormally slow-witted, quick-tempered, absent-minded or inexperienced.' 3 Concession is however made for risks which are not appreciated on account of medically recognised mental incapacity or because of youthfulness: in the case from which the quoted statement of Kitto J comes, a twelve year old defendant was only held to the standard of foresight of an 'ordinary boy of twelve' and not the more mature, reflective foresight of risk which an adult in his circumstances might have had. However, no concession is made for a lack of capacity to appreciate a risk which results from the voluntary intoxication of the defendant. 4 iv. A risk is not unforeseeable merely because the full extent of the harm which might result was not appreciated by the defendant. So, for instance, the socalled 'egg-shell skull rule' means that a defendant must accept the risk that a specific claimant has a condition which made him susceptible to otherwise unforeseeable harm or to harm of a more severe degree than would otherwise be foreseeable. The locus classicus of this rule is the English case Smith v Leech Brain & Co Ltd, 5 in which Lord Parker stated: '[i]f a man is negligently run over ... it is no answer to the sufferer's claim for damages that he would have suffered less injury ... if he had not had an unusually thin skull or an unusually weak heart.'
A further difficult matter is the extent of the risk which must have been foreseeable in order for neglect of it by a defendant to constitute negligence. This issue does not directly relate to the question of whether the risk was unknowable, so it will not be discussed at length here, but in assessing negligence it is an important issue. Suffice to say that the answer has to be teased out from a number of significant cases, including the House of Lords' judgment in Bolton v Stone, 6 in which Lord Reid stated that the risk had to be 'material' or 'substantial', and the judgment of the Privy Council in The Wagon Mound (No 2), 7 in which their Lordships used the language of a risk which was 'real' (and hence not 'farfetched' or 'fantastic'). The appropriate formulation of the level of risk required has been subject to much academic debate. 8 Even where the harm which should have been avoided is itself formulated in risk-based terms, as the 'loss of a chance' of avoiding harm in the real world, the courts have said that the chance lost must be 'real or substantial' (and not 'speculative') in order to be claimable.
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II Unforeseeable risk of harm
The risk of harm may have been unforeseeable to the reasonable person in the shoes of the defendant because (1) the harm was of a type not reasonably foreseeable in the circumstances (even though harm of other sorts may have been), (2) the mechanism by which the harm was caused was not reasonably foreseeable (even though harm by other mechanisms may have been), or (3) harm to someone in the position of the claimant was unforeseeable (even if harm to others may have been). These basic propositions are well known, so only a summary of the relevant law is necessary. A few cases exemplify these rules in practice.
The first example is the Scottish House of Lords appeal Bourhill v Young, 10 in which psychiatric harm suffered by a passer-by who witnessed a road accident was held to be unforeseeable from the perspective of the negligent (and deceased) victim of the accident. From his point of view, the type of harm suffered by someone in the position of the pursuer was not reasonably foreseeable. The pursuer had not witnessed the accident in which the defender was killed, but only its aftermath. She suffered what was described as 'nervous shock', but would nowadays be called psychiatric harm or injury. The court held that, from the deceased's point of view, harm of this sort to someone in the pursuer's position was unknown, and could not reasonably have been known.
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A second Scottish case addressed the somewhat slippery issue of what aspects of the mechanism by which the injury was caused need to have been reasonably foreseeable. In Hughes v Lord Advocate, 12 in holding the defender liable, the House of Lords arguably imposed liability for a risk of harm the mechanism of causing which had been unknown to the defender. Two boys had suffered burns in an explosion, caused when they knocked a paraffin lamp into an open manhole. The explosion (the mechanism by which the harm occurred) had been unforeseeable, but their Lordships held it was enough for liability to be imposed that the sort of injury sustained (burns) had been foreseeable, given the presence of the paraffin lamp. There is a troubling inconsistency with the approach taken in the slightly later decision of the English Court of Appeal in Doughty v Turner Manufacturing, 13 where an explosion was caused by an accidental knocking of an asbestos lid into a cauldron of molten metal. Here the court focused not on the harm sustained (burns) but on the mechanism (the explosion), to hold the injury to have been unforeseeable.
14 One can attempt to reconcile the judgments: so, for instance, it can be argued that in Hughes the burning lamp was a 'known source of danger' 15 (of harm generally), whereas in Doughty the lid was not. This is not entirely convincing, however, as lids can clearly cause harm too: if they are heavy, they can fall on people; or if they fall into vats of molten liquid, they can splash people (as the plaintiff's counsel in Doughty argued). Alternatively, one can argue that in Hughes the House of Lords, in stating that burns were foreseeable, was also focusing on the mechanism of the harm (injury caused by the means of burning), but again that is not entirely convincing: any type of harm might be re-phrased as harm arising by the mechanism of the operation of that 11 As Lord Wright put it in his speech: 'I cannot accept that [the deceased] could reasonably have foreseen, or, more correctly, the reasonable hypothetical observer could reasonably have foreseen, the likelihood that anyone, placed as the appellant was, could be affected in the manner in which she was ' (1942 SC (HL) 14 As Diplock LJ (summarising the finding of the judge at first instance) put it in his judgment: 'this was not a risk of which the defendants at the time of the accident knew, or ought to have known' (QB at 530). 15 For discussion of this analysis, see the judgment of Lord Pearce in Doughty (QB at 526).
Liability for Unknown Risks: A Common Law Perspective type of harm (for example, 'cancer' could be re-phrased as 'harm arising by means of the development of cancerous cells'). In Hughes, their Lordships were attempting, by means of semantic fancy footwork, to ignore the actual mechanism by which the harm was caused, the explosion. The result is two cases which are difficult to reconcile, and law which is as a result rather unsettled on the question of what a defendant needs to know about the mechanism by which a risk may eventuate in harm.
The third case is an English Court of Appeal decision concerning negligent damage to property (as well as trespass to goods), National Coal Board v J E Evans & Co (Cardiff) Ltd. 16 The defendants, in carrying out digging operations, damaged an underground cable owned by the plaintiffs. In an action for damages against them, the court found in the defendants' favour, holding (in respect of the negligence claim) that they had not been negligent: the presence of the cable was unknown to the defendants, having been laid by the plaintiff without the knowledge or consent of the landowner, such that no one in the defendants' shoes could have known it was there, and their lack of knowledge was in no way culpable. So, both the type of harm and the mechanism by which it might occur in this case were unknowable to the defendants.
A final example from the cases concerns circumstances of environmental pollution, Cambridge Water v Eastern Counties Leather plc.
17 The defendants were leather manufacturers who used a chlorinated solvent in their production process. Their business was located 1.3 miles away from the plaintiffs' borehole, from which water was drawn for domestic purposes. The defendants' solvent leaked into the ground beneath their premises, and eventually contaminated the borehole. The plaintiffs sued for damages (1) in negligence, (2) in nuisance, and (3) under the rule in Rylands v Fletcher. 18 The House of Lords found in the defendants' favour, overruling the decision of the Court of Appeal. Their Lordships held that foreseeability of harm of the relevant type by the defendants was a pre-requisite for recovery in both nuisance and under the rule in Rylands v Fletcher, and that, on the circumstances of this case, 'it was plain' (said Lord Goff) that 'nobody at E.C.L. could reasonably have foreseen the resultant damage which occurred at C.W.C.'s borehole'. 21 One of the grounds specified for an appeal against an order to remediate incorporates a somewhat amended version of the state-of-the-art defence which will be examined in more detail later in relation to product liability: the relevant defence states that the operator of the activity which caused the environmental damage 'was not at fault or negligent and the environmental damage was caused by an emission or activity or any manner of using a product in the course of an activity that the operator demonstrates was not considered likely to cause environmental damage according to the state of scientific and technical knowledge at the time when ... the activity took place'. 22 This version of the state-of-the-art defence is more favourable to the operator than the version employed in relation to a manufacturer's liability for defective products, because in the latter context it operates (as will be seen) to excuse liability only where the state-of-the-art renders harm undiscoverable, rather than just (as here) unlikely.
As these cases demonstrate, the fault-based requirements that the harm suffered (1) was a type of harm, and was caused by a type of mechanism, which was reasonably foreseeable as a likely consequence of the defendant's fault, and (2) was caused to a party falling within the class of people reasonably foreseeable as likely victims of the defendant's fault, act as a break on fault-based recovery, protecting defendants who were not culpably in ignorance. In other words, tort law requires there to have been be a risk of harm of a sort, and to a class of people, which was knowable and which ought to have been known by a reasonable person in the defendant's shoes.
III Strict liability
Beyond the realm of fault-based liability, there is strict liability. Strict liability may be said to exist wherever it is accepted that a defendant behaved reasonably (that is, met the necessary standard of care in the circumstances), yet liability for harm is nonetheless imposed. In cases where the defendant could not reasonably have known of a risk of injury, because it would have been unknowable to a reasonable person in the defendant's shoes, or indeed because it was presently unknowable to anyone (there being no relevant information in existence and no known way of obtaining it), then the defendant cannot be said to have been at fault; if liability is nonetheless imposed, this is strict liability. Under strict liability, the burden of unknown risk rests upon the causer of harm (whether that party is careful or negligent), tort law making that party, in effect, an insurer in respect of any loss caused through materialisation of the unknown risk.
There are very few examples of strict liability in Common Law systems. They include liability for harm caused by defective products (discussed in detail below), by animals, 23 by emissions of radiation from nuclear installations, 24 by civil aircraft while in flight, 25 and in relation to the underground storage of gas.
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In some systems, claims for medical injuries have been moved to a strict liability basis (as has happened in New Zealand); such a move has been contemplated in others. 27 There is support in some jurisdictions for the introduction of a system of strict liability for injuries to road users caused by drivers of motor vehicles. 28 In Scotland, it may be the case that there is strict liability for objects thrown from windows, if (as has been argued) the Roman actio de effusis vel dejectis (action of effusion or throwing down) was received into Scots law. 29 It is sometimes said that the vicarious liability of employers is an example of strict liability, but, while the imputation of liability to the employer occurs without reference to its fault, the employee for whom the employer is to be held liable must have behaved culpably. In general, strict liability is seldom employed, as it contravenes an intuitive moral sense that people who could not reasonably have behaved other than they did should be excused liability for harm caused by them.
Where strict liability is adopted, then only if a defence which relates to excusable lack of knowledge is provided for will a defendant faced with an unknown and unknowable risk of harm be able to avoid the consequences of such liability. Even without such a defence, it may be possible for a defendant to shift the burden of strict liability through the means of insurance. Insurance is compulsory in some areas: so, for instance, in the UK sec 1(1) of the Employers' Liability (Compulsory Insurance) Act 1969 requires employers to have in place 'insurance ... against liability for bodily injury or disease sustained by [their] employees, and arising out of and in the course of their employment'. This provision extends to all harm sustained by employees, whether negligently or strictly caused. So, for instance, if one employee caused injury to another, the compulsory insurance required would cover the employer's liability even though it had not personally been at fault in relation to the occurrence of the injury.
Product liability cases present one example of an unforeseeable risk defence to strict liability, and are considered in detail in the following section of this article.
IV Product liability A Product liability: the EU/UK
It is sometimes said that product liability under the EU regime, based on the EU Directive on Product Liability, 30 is strict liability. However, producers of goods may be entitled under national legislation to a defence -the state-of-the-art/ development risks defence -and where this defence is available at a national level, liability is not in fact strict for producers. Suppliers and importers, who may in certain circumstances face liability, do not have the benefit of that defence, and so for them liability, where it is triggered, is strict.
Difficulties have arisen because of differences in the wording of the Directive and the UK statute implementing it. The definition of a defect in the Directive (in art 6) is that a product is defective when 'it does not provide the safety which a person is entitled to expect', taking all circumstances into account, including three specified matters. 31 The specification of the 'expectation' of safety of 'a person' creates a problematic test: it leaves it unclear as to which person is in question-is it the specific consumer in question in the case? Or perhaps a fictitious reasonable consumer? Moreover, what if the person (whoever it is) has no expectations about the safety of a product, or unreasonably high or low expectations? 32 The UK 
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provision (as we shall see) does not improve much on this standard, but does adopt a somewhat differently worded test. As to the state-of-the-art defence, art 7(e) of the Directive provides that a producer of a product is not liable if 'the state of scientific and technical knowledge at the time when he put the product into circulation was not such as to enable the existence of the defect to be discovered'. This wording is unclear as to whether it is the existence of the defect in specific products of a producer which is at issue, or whether it is products of that sort in general (a problem which had to be addressed in an English High Court judgment, discussed below). The Directive was translated into UK law in the Consumer Protection Act 1987 (CPA). The CPA provides, in sec 2(1), for non-fault-based liability, stating that 'where any damage is caused wholly or partly by a defect in a product, every person to whom subsection (2) below applies shall be liable for the damage. ' This provision makes no mention of fault, so (on the face of it) it matters not that a defect capable of causing damage was unknown and unknowable. What makes a product defective? According to sec 3(1), it is 'if the safety of the product is not such as persons generally are entitled to expect. ' This standard (not an exact duplicate of, but as vague as, that in the Directive) pins the concept of a defect to general consumer expectations about safety -how safe would the public expect this product to be? That is a criterion with no obvious connection to the foreseeability of the risk of harm: my expectations of the safety of a product may well be formed without any regard to what a producer might know about the risk of harm created by use of the product. So, the Act does not introduce any element into the definition of defect which takes account of what potentially liable parties know or might be expected to know about risks (the approach of the US Restatement (Third) of Torts is different, as we will see). Therefore, unforeseeable harmful effects of a product could conceivably, under this section, give rise to liability under the Act. But, as discussed below, the Act creates a defence for producers which relates to the producer's ability to know about certain risks.
Both producers and importers are caught by the liability imposed by sec 2(1); suppliers of goods can, under sec 2(3), also have liability imposed on them, if a supplier is asked to identify the producer or importer and fails to do so within a reasonable period of time after the request. But a get-out for producers is found at sec 4(1)(e) where there is a defence that: the state of scientific and technical knowledge at the relevant time was not such that a producer of products of the same description as the product in question might be expected to have discovered the defect if it had existed in his products while they were under his control.
This defence effectively creates an escape route for the producer whose ignorance of the risk of injury was not culpable: so long as a fictitious producer of the same type of product (note the discrepancy with the defence as stipulated in the EU Directive) could not have been expected to have known of the risk of injury, because either knowledge of such risk was not possible on account of the fact that the risk had not yet been discovered, or, if it had been discovered, because such risk had not been made public and was thus inaccessible to such a producer, then the producer will escape liability.
The nature of the ' or' portion of the foregoing requirements for the defencethat, although the risk had been discovered, it had not been disclosed, and was therefore inaccessible to the fictitious producer of the same goods at the time the product was put into circulation -was clarified in the decision of the European Court of Justice (ECJ) in Commission v United Kingdom. The court stated that: 33 in order for the relevant scientific and technical knowledge to be successfully pleaded against the producer, that knowledge must have been accessible at the time when the product in question was put into circulation (emphasis added).
Common Law scholarship on the Act has further advanced the claims that, in addition to accessibility of the scientific or technical knowledge, it is also pertinent to consider whose ideas to include in the definition of such knowledge, as well as the weight to be given to those ideas. 34 If that is right (which it is suggested it is), this means that a specific risk of likely harm would not form part of the state of scientific and technical knowledge at the relevant time if it had simply been written in an as yet unpublished paper, or had been proposed by someone with little or no scientific training, or was controversial in the sense that it had (thus far) been rejected by a reasonable body of scientific opinion.
The defence conceivably covers medical products as much as it does other sorts of product. So, were a pharmaceutical product to cause harm to a consumer, the drug producer would be excused from the consequences so long as it met the requirements of this defence. 35 Of course, one would expect extensive clinical trials to have been carried out prior to the public marketing of any new medicinal One would also expect appropriate warnings of side-effects on the packaging and instructions of medicinal products. But there remains the risk of harmful effects arising from new (or even established) drugs which could not have been detected using even the most stringent precautionary measures.
The defence has given rise to almost no British case law. The notable exception is the decision of the English High Court in A v National Blood Authority, 37 a case concerning the contraction by the claimants of the hepatitis C virus through infected blood and blood products delivered in blood transfusions and other medical operations. The parties were in dispute as to, inter alia, the proper application of the state-of-the-art defence: the defendants argued that a producer had to prove that the defect had not been and could not be discovered in the specific products at issue (that is, the batches of contaminated blood); the claimants argued that the producer had to prove that the defect had not been and could not be discovered generally, namely, in blood products in general. If the claimants were right, then the defence was not open to the defendants, as it was common ground between the parties that the existence of the defect in blood, that is, of the infection of blood in some cases by the hepatitis virus notwithstanding screening procedures, was known, and indeed known to the defendants. 38 Significantly, the judge in the case (Burton J) concentrated almost exclusively on the wording of the Directive and not of the CPA, because (he said) this was mandated both by the judgment of the ECJ in Commission v UK, and by sec 1(1) of creates a right of action for the child, if born alive: it does not change the basis on which liability is imposed on the manufacturer (which would currently be governed by the CPA). 36 Regulation EU (No) 536/2014 of 16 April 2014, OJ L 158, 27.5.2014, 1/1. Article 28 of the Regulation stipulates that a clinical trial may be conducted 'only where ... (a) the anticipated benefits to the subjects or to public health justify the foreseeable risks and inconveniences', and no mention is made of the issue of unforeseeable or unknowable risks. The Regulation does not affect civil or criminal liability (see art 75), so that liability may still arise under the product liability regime, but art 76(1) adds that 'Member States shall ensure that systems for compensation for any damage suffered by a subject resulting from participation in a clinical trial conducted on their territory are in place in the form of insurance, a guarantee, or a similar arrangement that is equivalent as regards its purpose and which is appropriate to the nature and the extent of the risk'. the CPA. 39 In analysing the proper approach to application of the defence, he commented negatively on the discrepancy between the drafting adopted by the UK Government in the CPA and the Directive, remarking that '... the CPA inappropriately sought to enact [the defence] in Section 4(1)(e) "a producer of products of the same description as the product in question" '. 40 This discrepancy between Directive and UK Act was not the root of the problem, however, because even the wording of the Directive did not provide a clear answer to the disputed matter, namely, of whether, in applying the state-of-the-art defence, a court is to consider knowledge of risk of the specific defective products or of products of this sort in general. Burton J was therefore forced to come to a conclusion based on the aims of the Directive, a comparative analysis of the approach in other jurisdictions, and academic commentary. 41 He concluded that:
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It would, in my judgment, be inconsistent with the purpose of the Directive if a producer, in the case of a known risk, continues to supply products simply because, and despite the fact that, he is unable to identify in which if any of his products that defect will occur or recur, or, more relevantly in a case such as this, where the producer is obliged to supply, continues to supply without accepting the responsibility for any injuries resulting, by insurance or otherwise.
So, the judge took the view that the state-of-the-art defence is not available to a producer whose argument is that the risk of harm is unknown only in the sense that the producer does not know which of its products may be defective, rather than in the sense of an absence of knowledge that the risk of harm may exist in any products of the type in question. 43 The mention of insurance in the last quoted remarks of Burton J is of interest: the view of the court is that, when a party is All ER (D) 88 (Mar) took this proconsumer approach even further: the court said that 'where it is found that ... products belonging to the same group or forming part of the same production series have a potential defect, it is possible to classify as defective all the products in that group or series, without there being any need to show that the product in question is defective' (para 41).
Liability for Unknown Risks: A Common Law Perspective unable to screen against a known risk of harm affecting the manufacture of some of its products, that problem is -from the manufacturer's viewpoint -to be guarded against through private insurance; the victim of the materialisation of such a risk (the consumer) has, by contrast, the benefit of a claim in tort.
A v National Blood Authority involved a medical product (blood). But the defence has other field of obvious applicability: to new technology, such as consumer electronic goods -for instance, mobile phones (argued by some to cause risks to health, especially to developing brains) and e-cigarettes; and to new forms of energy generation, such as wind turbines (argued by some to give rise to a risk of a number of health problems 44 ) and tidal generation units. Not all forms of new technology involve unknown risk, however. Consider, for instance, the on-going development of driver-less cars. Who would be to blame if such a vehicle were to malfunction and injure someone? If a passenger or another road user is injured if the vehicle crashes because it is defective, then under the CPA the producer would be liable. In such a case, there would however seem to be little room for the operation of the state-of-the-art defence: the risks presented by driver-less cars (principally software malfunction, misprediction of road conditions, and hacking) are currently well known to producers; it is simply a question of trying to make the technology perform so as to overcome these known risks. 45 What about pure software? Is, for instance, a GPS map application a product? Apparently not: software seems not to fall within the ambit of the CPA, which defines a product as 'any goods or electricity', the reference to 'goods' generally being taken to be suggestive of things having a corporeal nature; an electronic string of 1 s and 0 s would not be enough. 46 Now, if the Act were to be altered to include software, some interesting questions would arise. A producer of GPS map software would then conceivably be liable for defects in it. Yet some GPS map apps (for example, Waze) allow users to make alterations to the map, which are then visible to all other users of the app. What if these user-generated alterations 44 'Living too close to wind turbines can cause heart disease, tinnitus, vertigo, panic attacks, migraines and sleep deprivation...' (The Independent, 1 August 2009). The story related to research undertaken by an American physician, Dr Nina Pierpoint. 45 The unavailability of the state-of-the-art defence in such cases does not however mean that, if an accident occurs involving a driver-less car, the cause will necessarily be a defect in the product: in some cases, an accident might be unavoidable even with perfect technology, for instance if a pedestrian dashes onto the road and the self-driving car brakes immediately. In such a case, the stopping distance might be too great to avoid injury, whether the product is defective or not. are wrong (such as if a user changes the direction of traffic for a one-way street) and cause harm -would the producer of the app be liable? Or the user who made the alteration? If the producer were to be held liable, then this would have the potential for imposing liability even though the producer might well have been unaware of the changes made to the map (that is, we would have a case of liability for an unknown risk). The producer in such a case might have a defence available to it other than the state-of-the-art defence, however: the defence, under sec 4(1) (d) of the CPA, that the 'the defect did not exist in the product at the relevant time'. When is the relevant time? It is the time when the product was supplied. So, if a user were to download the app with the defect already in it (because the defective correction had already been made by another user), then the producer could be liable. There is an evident danger here in allowing user-generated content within software products, even though allowing such content is precisely what makes many apps very attractive to consumers.
In the case of pure software, however, this is all speculative, for as mentioned, software seems currently to be excluded from the product liability regime. But, if software is bundled with hardware, the hardware imprinted with the software can be considered a product for the purposes of the CPA. So, the supply of a satellite navigation device with software on it would fall within the ambit of the Act, and some such devices also allow user-generated modifications to content, such as the TomTom satnav system used in many vehicles. So a TomTom device, if incorrect user-generated content is bundled with it when sold, might be a 'defective' product if 'the safety of the product is not such as persons generally are entitled to expect'. 47 If that is correct, but if we also think that allowing user-generated content to be uploaded to such devices is a good thing (because the benefits outweigh the risks), then perhaps an alteration needs to be made to the product liability regime. As matters stand, there is a danger that in this sort of case liability may be imposed for risks which are unknown to the producer.
Apart from this specific problem, there is the more fundamental point that the exclusion from the existing regime of pure software as well as services creates unevenness in consumer protection under tort law. Such unevenness is hard to defend: why should it matter whether the incorrect software upon which I reasonably relied was a stand-alone product I purchased or came with a device I purchased?
B Product liability: the USA
Characterising product liability in the USA is a somewhat complex exercise, as each state has its own regime. In some, liability still reflects the older model found in § 402A of the Restatement (Second) of Torts, which did not differentiate between types of defect, and (not unlike the UK/EU approach) adopted 48 a consumer expectation test for the defective quality of products. In other states, the law is more reflective of a new approach set out in the relevant sections of the Restatement (Third) Torts: Product Liability volume, which (as discussed below) distinguishes between types of defect, building in one of a number of variants of a risk/utility standard for design defects. 49 The trend is towards adoption of the Restatement (Third) regime, or at least towards a design defects approach which builds in fault-based safeguards, but there is as yet no uniformity of approach.
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The Restatement (Third) Torts: Product Liability volume was issued in 1998. The initial provision ( § 1) has the appearance, at first glance, of strict liability, stating that:
One engaged in the business of selling or otherwise distributing products who sells or distributes a defective product is subject to liability for harm to persons or property caused by the defect.
However, as will shortly be explained, liability is really only strict for one sort of defect, manufacturing defects. Unlike its predecessor, the Restatement (Second), which gave no guidance in the text of its § 402A as to what might make a product defective, the Restatement (Third) provides in § 2 that a product is defective 'when, at the time of sale or distribution, it contains a manufacturing defect, is defective in design, or is defective because of inadequate instructions or warnings'. In providing further detail about how these types of defect are to be assessed, § 2 utilises the idea of foreseeability of harm with respect to two of the three types; for those types of harm, this has the effect of making liability faultbased. § 2 provides that: (a) a manufacturing defect exists where 'the product departs from its intended design even though all possible care was exercised in the preparation and marketing of the product' (this is the provision of strict liability); (b) a design defect exists where 'the foreseeable risks of harm posed by the product could have been reduced or avoided by the adoption of a reasonable alternative design 51 by the seller or other distributor, or a predecessor in the commercial chain of distribution, and the omission of the alternative design renders the product not reasonably safe'; and by the seller or other distributor, or a predecessor in the commercial chain of distribution, and the omission of the alternative design renders the product not reasonably safe'; and (c) a defect in instructions or warnings exists where 'the foreseeable risks of harm posed by the product could have been reduced or avoided by the provision of reasonable instructions or warnings by the seller or other distributor, or a predecessor in the commercial chain of distribution, and the omission of the instructions or warnings renders the product not reasonably safe'.
Lack of knowledge has no bearing on defect category (a) -manufacturing defects -so it doesn't matter that a manufacturer did not know that the products being produced did not match their design: you are expected to keep a proper watch on your production line to ensure that what is being made conforms to the product's intended design. But categories (b) and (c) -design defects and instructions/warnings defects -do take account of unknown risks: a defect exists in relation to such matters only where the foreseeable risks of harm could have been reduced or avoided by the stated remedial action. 52 So, if a risk of harm could not have been known by a reasonable party in the position of the defendant, the product will not be defective and liability will not arise.
Here we see a contrast with the UK (and EU) regime: under the approach in the Restatement (Third), it is in the definitions of two out of three separately described types of defect that a knowledge based limitation on the otherwise strict liability is found; in the UK Act, no such limitation is built into the unitary definition of defect, rather a more restricted knowledge-based limitation is created under the state-of-the-art defence. So far as knowledge of risks is concerned, on the Restatement (Third) approach, it is for the plaintiff to argue (and prove) 51 This 'reasonable alternative' standard has been described as embodying a risk/utility approach: see discussion in R Epstein/C Sharkey, Cases and Materials on Torts (10th edn 2012) ch 8 (Products Liability). 52 'It is perfectly clear from [ § 2(c)] that unknowable risks lie outside the duty to warn because they are not "foreseeable", a limitation which the Restatement justifies on grounds of fairness and efficiency': D Owen, Products Liability (3rd edn 2015) 684.
Liability for Unknown Risks: A Common Law Perspective that there were foreseeable risks which should have been avoided or reduced; on the UK approach, it is for the defendant to argue (and prove) that it should be afforded the protection of the state-of-the-art defence.
A separate provision of the Restatement (Third) ( § 6) makes special provision for prescription drugs and medical devices. Liability under it is, again, prima facie strict, but it also differentiates between the three types of defects provided for in § 2, so that foreseeable risks are taken into account in relation to design defects and instructions/warning defects. In the case of this section, those two sorts of defect are however defined in a special way, by reference to reasonable safety: there is a defect if the prescription drug or medical device is not 'reasonably safe due to defective design' or is not 'reasonably safe due to inadequate instructions or warnings'. 53 Further definition is then given in § 6 as to what 'reasonably safety' means in these two cases, and it is at this level that reasonable foreseeability again makes an appearance: c) A prescription drug or medical device is not reasonably safe due to defective design if the foreseeable risks of harm posed by the drug or medical device are sufficiently great in relation to its foreseeable therapeutic benefits that reasonable health-care providers, knowing of such foreseeable risks and therapeutic benefits, would not prescribe the drug or medical device for any class of patients. d) A prescription drug or medical device is not reasonably safe due to inadequate instructions or warnings if reasonable instructions or warnings regarding foreseeable risks of harm are not provided ... Again, therefore, the prima facie strictness of the liability is mitigated by reference to 'foreseeable risk', thus effectively rendering the liability fault-based in nature. Risks which could not reasonably have been known of do not give rise to liability. Further separate liability is provided for in relation to producers of food products. Here the test employed for defectiveness in the manufacturing process (the liability imposed under § 2(a)) is akin to the consumer expectation test applied generally under the EU/UK regime: 'a harm-causing ingredient of the food product constitutes a defect if a reasonable consumer would not expect the food product to contain that ingredient'. 54 This test takes no account of what the producer of a food product knew or could reasonably be expected to have known about the risk of harm, so liability is stricter from the manufacturer's point of
view. That is consistent with the Restatement Third's different treatment of manufacturing defects under § 2, but the introduction of the consumer expectation standard provides for a vague, very broadly defined test.
US law takes a different approach to contaminated blood than that taken in the UK (and discussed earlier in relation to the case of A v National Blood Authority): the vast majority of US states have enacted legislation adopting a negligence standard in relation to the supply of blood, 55 such that a supplier of blood would not be liable if there were no means available to screen out batches of blood affected by a specific contaminant.
C UK (EU) versus US: comparative remarks
Opinion is divided on whether the approach taken in the Restatement (Third) of providing different tests for different sorts of product, and for different types of defect, is a commendable one. It can be argued that there is sense in not extending to defects which are merely the result of mishaps in the manufacturing process (the category (a) type of defect) the benefit (from the producer's point of view) of being able to argue that the risk of harm could not have been foreseen. All producers can anticipate that well-designed products may be manufactured defectively, even if they may not foresee the specific problem with the manufacturing process which may arise on the facts of the case, and so it can be said that producers always need to take care to ensure that manufacturing processes do not create a risk of harm. But, on the other hand, manufacturing processes have changed over the years because certain risks inherent in now discontinued processes were not appreciated at an earlier stage of manufacturing history. The Restatement (Third)'s regime makes no concessions for this; under the UK Act, if the manufacturing process involved risks which the producer could not have been expected to have known about at the time, given the state-of-the-art, there would be a defence available to it.
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A difference of opinion also exists in relation to whether the issue of unforeseeable risk should be built into the definition of defect (the Restatement (Third) approach) or into a defence made available to producers (the UK/EU approach). The Restatement (Third) approach is more pro-producer, because the plaintiff consumer has (in cases of design or warning/instruction defect) to convince a court (or rather a jury) what a producer ought to have foreseen (and therefore needs to have investigated this question and obtained relevant evidence), the defendant producer having the right to respond to this by pleading that the risk of harm was unknowable. 57 The UK/EU approach is often said to be more favourable to consumers, as the issue of what the producer might reasonably have foreseen is irrelevant to whether a product is defective: so long as persons generally would reasonably have expected the product to be safer than it was, then it is defective. In setting out his case, a UK consumer does not need to have access to design processes, and knowledge of what risks these might or might not have made foreseeable; he need only speak of the entitled expectations of the public about safety, and therefore can rely on what (one might expect) is more generally available evidence about the level of safety of other products in the marketplace, and can appeal to the judge's own expectations, as a reasonable consumer, concerning the safety of products. That may be too optimistic a view of the position of some consumers, however: one can imagine cases where consumers generally may have widely divergent expectations, or indeed no expectations, about certain products. As the author of a leading US text on product liability has remarked: 58 it is difficult to know what the safety expectations are (or should be) with respect to food, biologics, and other products whose most basic properties have been fundamentally, microscopically created or reconfigured by new scientific techniques such as nano-technology and three-dimensional printing in ways that generate risks that even scientists and engineers cannot contemplate.
These remarks reinforce the earlier stated worry about the inherent vagueness of a consumer safety expectations test of defectiveness, and give cause for concern that the apparent pro-consumer approach of the UK/EU regime may be more problematic than it at first appears.
There is no obviously, objectively right answer to the question of which approach to dealing with unknowable product risks is best. 59 In any future reform of the EU product liability regime, the competing arguments of the pro-consumer 57 Some US courts, recognising that adoption of a risk-utility approach (such as that found in the Restatement (Third)) in relation to design defects creates a high hurdle for plaintiffs to overcome, have provided for a shifting of the burden of proof onto defendants so long as causation of harm has been made out by the plaintiff: see fn 49, the Barker case, P 2 d 443 (Cal 1978). 58 Owen (fn 52) 330. 59 Some have argued against the need for product liability altogether: see AM Polinsky/S Shavell, The Uneasy Case for Product Liability (2010) 123 Harvard Law Review 1437. and pro-producer lobbies over where the balance should lie in relation to unknowable risks is likely to feature large, as it has in the past.
V Volenti non fit injuria (assumption of risk defence)
Courts are naturally wary of allowing admittedly negligent defendants to shift liability for the consequences of their culpable conduct to the party injured by that conduct. One mechanism by which such a shifting of liability can be achieved is through a plea of volenti non fit injuria, that is a plea that the injured party knew of, and voluntarily accepted, the risk of injury. 60 A successful utilisation of this fully exculpatory defence necessitates an examination of whether a risk was unknown to the claimant. It has been said by English courts that the relevant question is what the actual claimant knew, not what a fictitious person in his or her shoes ought reasonably to have known. So, by contrast with the law which we have just been considering, the question of whether a risk might have been foreseen by a reasonable person in the claimant's shoes is irrelevant to volenti: all that matters is what this claimant actually knew, and whether, in the light of that knowledge, this claimant accepted the risk of harm.
In some circumstances, the courts do not even need to embark upon such an examination. Some statutes pre-empt the need for consideration of whether a defendant did or did know of the risk of harm by entirely excluding the operation of the volenti defence in some circumstances. Employment law provides one context where this occurs. In the USA, the defence is excluded at state level in worker's compensation statutes, and also under US federal employment statutes. An example of a federal statutory exclusion is chapter 2 of title 45 United States Code (USC) (relating to liability for injuries to employees of common railroad carriers), § 54 of which provides that, in an action in respect of injury to or death of an employee: such employee shall not be held to have assumed the risks of his employment in any case where such injury or death resulted in whole or in part from the negligence of any of the 60 A defence will only require to be pled if the requirements for liability have been met. Those requirements might not have been met if, for instance, a party has given clear warnings of the risk of danger, eg of the danger to health attendant upon smoking tobacco. In such a case, a proper warning may well qualify as sufficiently careful conduct, so that no defence needs to be employed.
Liability for Unknown Risks: A Common Law Perspective officers, agents, or employees of such carrier; and ... in any case where the violation by such common carrier of any statute enacted for the safety of employees contributed to the injury or death of such employee.
In the UK, the courts have extended common law protection to employees injured through the fault of their employers. So, for example, the courts have held that if an employee continues to work, knowing of and having complained to his employer about a specific risk, he is not volens for the purpose of the volenti non fit injuria defence. 61 Furthermore, by statutory reform, deemed consent to the risk of harm caused by a fellow employee now no longer applies.
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Volenti non fit injuria has thus been largely squeezed out of employment contexts. However, in the UK the defence still applies where a risk of danger is caused by the employee's own conduct: thus, where an employee undertakes plainly dangerous conduct, in defiance of statutory safety requirements and employers' regulations, a court may conclude that the employee knew of and accepted the risk of injury. An example where that was so is ICI Ltd v Shatwell,
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in which a qualified shot-firer agreed with his brother, a fellow employee and shot-firer, to test-fire an explosive shot without returning to the safety shelter provided, and while standing too close to the test subject. Both the plaintiff and his brother were injured when the shot exploded. The plaintiff sued his employer for damages, arguing that his injury was caused by his brother's negligence and breach of statutory duty, for which the employer was (even if not at fault itself) vicariously liable.
As the House of Lords held in this case that the plaintiff had accepted the risk of injury, the question of whether he knew of the risk was brought into focus. The judgments in the case illustrate the point that the question of risk in relation to volenti is what the actual claimant knew, not what a fictitious person in his shoes ought reasonably to have known. As Lord Reid put the matter in his speech: 64 No one denied that a man who freely and voluntarily incurs a risk of which he has full knowledge cannot complain of injury if that risk materialises and causes him damage. [ The plaintiff] had a full appreciation of the risk ... He knew that the risk was that a charge would explode during testing, and no shot firer could be in any doubt about the possible consequences of that.
The notion of risk clearly encompasses not just the likelihood of some consequence to an act, but also an appreciation of the sort of harm that might arise as well as the way in which it might come about (that is, of the mechanism of the harm), as the mention by Lord Reid of an explosion (mechanism of harm) and the 'possible consequences' thereof (the harm) indicate. Similar remarks had been made by Diplock LJ two years before ICI, when he spoke of the defence of volenti requiring of the plaintiff 'full knowledge of the nature and extent of the risk that he ran'. 66 There are reported cases where the court has held a claimant to have had some, but not full, appreciation of the risk, and accordingly excluded the operation of the defence. 67 Because, in assessing volenti, a court is looking at what the actual claimant knew about a risk and whether he consented to it, it should follow that the court is not concerned with whether the claimant in question ought to have been more appreciative of the nature of a risk, to have (for instance) possessed the appreciation of a risk that a reasonable person in the claimant's shoes might have had. As Bowen LJ put it in Thomas v Quartermaine:
68
There may be a perception of the existence of the danger without comprehension of the risk: as where the workman is of imperfect intelligence, or, though he knows the danger, remains imperfectly informed as to its nature and extent.
65 AC at 673. The latter part of this quotation, in making reference to other persons in the plaintiff's line of work, raises the suspicion that an objective element may have crept into the judicial assessment of the plaintiff's knowledge of the risk. , where Lord Simmonds commented that the plaintiff 'had, it is true, an apprehension of some risk, for he had given the door a preliminary tug, but he did not appreciate, nor could have reasonably been expected to appreciate, that, though resistant to a tug at the bottom, the door would give way if pressure was applied higher up'. 68 (1887) 18 QBD 865, at 696.
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So, a defendant cannot argue that, although the claimant did not know of and fully appreciate a risk, it ought to have done so, and therefore ought to have imputed to it knowledge (and acceptance) of risk. Support for this proposition is also found in observations of Lord Reid in Smith v Austin Lifts Ltd. 69 This means, for instance, that an intoxicated claimant, who is unable to appreciate the risk of harm created by the negligent defendant, cannot be subject to a plea of volenti non fit injuria by such a defendant. However, such a claimant might well have been contributorily negligent in putting himself at risk: the potential relevance of the fault-based plea of contributory negligence by a defendant in many circumstances where volenti might also conceivably be pled should not be overlooked, and is a reminder that the victim of harm cannot always avoid an enquiry as to the risks of which he should have been aware.
Though the English courts have thus emphasised a subjective, actual knowledge of risk by a claimant, they have also taken the view that a voluntary assumption of the risk inherent in an activity can be implied in the circumstances, and need not be express. Such an implied assumption is usually made in relation to the participation of a person in sporting events: participants are held to accept the risks ordinarily associated with a specific sporting activity (risk which would therefore be known to a reasonable person). Such implied consent may operate in relation to spectators of sporting events, 70 as well as participants. However, in a number of sporting cases where the defence of volenti might potentially have been applicable, courts have said that no breach of a duty of care has occurred (so that the defence of volenti did not require to be considered); such has been the finding in some cases involving cricket, 71 golf, 72 and horseracing. 73 In those cases, discussions of consent, and on assumption of risk, took place within the duty of care context, and not within the context of the application of the defence of volenti: as Diplock LJ put it in one case, '[t]he spectator takes the risk because such an act involves no breach of the duty of care owed by the participant to him. He does not take the risk by virtue of the doctrine expressed or obscured by the maxim volenti non fit injuria'.
74 It is difficult to map such discussions of risk onto the nature of the knowledge of risk required for the volenti defence, as such discussions are doing no more than stating the obvious point that, if no one owes me a duty of care to prevent me from being injured, I have to bear the risk of any injury which I may suffer. When such cases have discussed the defence of volenti, judges have continued to adopt the language of knowledge of the risk by the actual claimant. 75 So, one should be careful not to assume that, because some cases have held that a duty of care is not breached where a party is injured as a result of a risk inherent in an activity, this means that the defence of volenti requires a reasonable person's knowledge of the risk in question. That at least seems to be the lesson of the English cases, though the US common law may be different in this respect.
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From the above discussion, it will be appreciated that there is a contrast between the knowledge of risk enquiries directed at arguably culpable defendants on the one hand 77 and arguably risk-assuming claimants on the other. The enquiry directed against the arguably culpable defendant concerns its alleged fault, and in that enquiry what it knew, and what a reasonable person in its shoes would have known, is one part of what must be determined; the enquiry directed against the arguably risk-assuming claimant concerns what it alone knew of the risk and whether it accepted such risk, fault and the reasonable person playing no part in this enquiry (albeit that consent to risks ordinarily arising may in some circumstances preclude the imposition of a duty of care in the first place).
By way of summary, where the defence of volenti non fit injuria is not otherwise excluded, a claimant against whom the defence is pled is in a better position so far as unknown risks are concerned than the defendant in a faultbased action. Such a claimant is not required to have shared a fuller appreciation of the risk than he in fact did. In this area, risks unknown to the claimant are at issue, but not risks which though unknown ought arguably to have been so. 76 The position in the United States is often said to be summed up in this view of Cardozo J, given in a case relating to horseracing: ' Volenti non fit injuria: One who takes part in such a sport accepts the dangers that inhere in it so far as they are obvious and necessary, just as a fencer accepts the risk of a thrust by his antagonist or a spectator at a ball game the chance of contact with the ball': Murphy v Steeplechase Amusement Co, 166 North Eastern Reporter (NE) 173 (NY 1929) . This is redolent of a more objective, reasonable person approach to the assessment of knowledge of risk in relation to volenti than that disclosed in the English jurisprudence discussed in the main text. 77 And, where contributory negligence is in issue, arguably culpable claimants also.
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VI Remarks on civilian and economic perspectives
It is clear from the discussion in the other articles in this edition of the journal that there is a considerable convergence between the approach of Civilian systems and the Common Law to the treatment of liability for unknown/unknowable risks. Some aspects of the comparative position, especially in areas of divergence, merit specific mention here.
Specific clusters of injury have resulted in specific responses to unknowable risks in some Civilian systems:
(i) Looschelders addresses the issue of liability for harm caused by pharmaceutical products in German law. 78 The German law, formulated in the wake of the Thalidomide (Contergan) scandal, is found in the Medicinal Products Act. The strict liability imposed under that Act (in sec 84) does not avail manufacturers of pharmaceutical products of the development risks/state-of-the art defence 79 (the same position applies in Spain, as Del Olmo narrates
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). This contrasts with the UK, where the response to incidents of Thalidomide was not to create a new category of strict liability for medicinal products, but merely to give the victims of in utero injuries (if born alive) a cause of action against the parent and (where relevant) third parties; the cause of action itself would, in the case of harm caused by a pharmaceutical product, arise under the general UK products liability regime, which as we have seen does provide a state-of-the-art defence.
(ii) Del Olmo narrates that the specific spur to the passage of the Spanish Consumer Protection Act of 1984-toxic syndrome caused by denatured rapeseed oil-resulted in the development risks defence being excluded in relation to food destined for human consumption; 81 such an exclusion does not apply in the products liability legislation of the UK or Germany. Then again, German law has a separate regime (the Genetic Engineering Act of 1990) for 78 D Looschelders, Liability for Unknown Risks in German Law (in this issue) 143. 79 The current state of knowledge does feature in one aspect of the liability imposed under the German statute: liability is only triggered if the 'product has harmful effects which exceed the limits considered tolerable in the light of current medical knowledge' ( § 84(1)). To a non-German observer this seems an odd way in which to factor in the current state of medical knowledge, ie to make it relevant in assessing what level of harm is considered tolerable (one might have imagined that it would be the views of those who might be harmed which would be used to assess the tolerability of harm, rather than the state of knowledge of the medical professional). Looschelders mentions the challenge which is posed in actuarial terms by unknown risks, 84 noting that risks such as those created by nanotechnology are of unknown extent (both in terms of likelihood of occurrence and possible extent of damage), and the uncertainties that the introduction of driver-less cars creates for insurance arrangements (especially as between vehicle owner's and manufacturer's insurance liability). Risk-spreading among insurers, through reinsurance and co-insurance, and the application of financial limits on claims can operate to assist insurers dealing with some of the uncertainty, as both Looschelders 85 and Faure, Visscher and Weber 86 discuss. A crucial general point about insurance is of course that, in providing coverage against unknowable risks, it enables new activities to be adventured which otherwise might not be, or at least not with the same expedition.
87 This is an overall beneficial outcome, as the ultimate good it is hoped the new activity will achieve is considered to outweigh the harm which might eventuate if the risk materialises.
Del Olmo narrates the interesting history of very broad fault-based liability in Spanish delict law, 88 in which (in his words) 'sometimes fault was presumed and other times the required degree of care was raised so high that the defendant's exoneration was practically impossible'. This went hand-in-hand with a reticence to apply strict liability regimes, out of a concern that aspects of such regimes (such as maximum claim limits) unduly limited victim compensation. Such pecuniary limits, also mentioned by Looschelders, 89 are not found in UK law, and are an aspect of clear difference between UK and Civilian approaches. The Spanish approach to liability for so-called inmisiones is also of interest for comparative purposes: del Olmo explains that once a claimant demonstrates such an inmissio emanating from the defendant's property, it is for the defendant to prove that the inmissio is not harmful; 90 if it cannot, for instance because the potential risks are unknowable at the present time, there is liability, regardless of fault. Liability in England, under Rylands v Fletcher, is different, the claimant having both to demonstrate that harm occurred, and that the source of the harm was something 'likely to do mischief'. In Scotland, which lacks Rylands liability, the pursuer in the nearest equivalent form of action, nuisance, can only bring an action for damages for harm caused on the basis of fault (though fault is not required for an interdict to prevent conduct likely to cause harm). 91 There are clearly divergent jurisdictional attitudes to liability for harm caused by neighbours.
Faure, Visccher and Weber present a detailed and closely argued case on the impact of cost-benefit analysis on liability for unknown risks. Controversially (to this observer, at least) they suggest that an economic argument can lead to the conclusion that, although certain risks are known about scientifically, the costs to a tortfeasor of informing itself about such risks might outweigh the benefits, so that even though the risk is known to science, one might still reach the conclusion that 'this tortfeasor did not have to know this risk, and hence that liability is not warranted'.
92 Some might well find that a mere economic argument of this sort is insufficient to outweigh the social and personal benefit of expecting actors to appraise themselves of publicly known information relating to the field of their action. Ultimately, given the existence of competing economic arguments, their conclusion is that it is not possible to give a clear answer to the question whether, in general, liability for unknown risks is socially desirable. However, they argue that where there is a clear social utility in certain activity (for example, developing new medicine), 'liability for unknown risks should be used cautiously'. The existing approach of the law seems to confirm this, by virtue of the availability of the state-of-the-art defence in relation to product liability. 
VII Conclusions
By way of drawing some conclusions, let me begin by returning to an area discussed earlier in the article: environmental damage. In that field, we saw that tort liability and public regulation (including remedial orders) both operate, the latter being subject to a variety of the development risks defence. Public intervention makes sense in the realm of environmental damage because such damage has the potential to impact negatively not just on specific individuals, but on society (and future generations) more generally. The specific English legislation mentioned earlier 93 does not catch damage with a more diffused environmental effect, however: consider, for instance, the long term effects of widespread usage of the female contraceptive pill, which it is now suggested is having a negative effect on male fertility levels through the presence of increased oestrogen levels in drinking water. 94 As this previously unknown risk emerges into public knowledge, what may ultimately be needed is an outright ban on that particular form of contraception (or at least deployment of extensive and expensive countermeasures). The same can be said of the use of micro-plastics in cosmetic products, now that evidence is emerging of the risk posed by the presence of such microplastics throughout the marine eco-system (including the food chain). Decisive public intervention may be mandated in order effectively to negate these emerging risks.
Tort law cannot fix environment-wide harm, and its power to provide remedies to specific individuals injured as a result of such harm faces the challenge of demonstrating a causal connection between an individual tortfeasor and individual victim. Outside the environmental sphere, however, harmful conduct tends to have a targeted effect, impacting negatively on specific persons or property. Here it is tort which most obviously fits the bill as the appropriate way to repair the harm caused; the absence of a wider public impact undercuts the rationale for public authority intervention.
So what of tort and unknowable risk? If we believe that fault-based liability should be the general, default basis of tort law, then we must accept that liability for unknowable risk will be excluded: the concept of fault suggests that the reasonable person in the defendant's shoes should have behaved differently, and this cannot be expected of such a party to whom the risk of a specific type of 
